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(54) PERPENDICULAR ORIENTATION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(5 7) Abstract: . 

PURPOSE: To provide an optical compensating means for expanding the visual d^=^~ 
field angle of the perpendicular orientation type liquid crystal display device in " 
which liquid crystal molecules are arranged perpendicularly to substrates. 
CONSTITUTION: This display device has a liquid crystal cell (10) which has 
positive optical activity with the direction perpendicular to the substrates 3, 5 as 
its optical axis, the optical compensating means 9 which has negative optical 
activity with the direction perpendicular to the plane as its optical axis, a 1st 
retardation plate 2 which has positive optical axis with one direction within the . 
plane parallel with the substrates 3, 5 as its optical axis and generates a phase 
difference of nearly a quarter wavelength, a 1st polarizer 1 which has the axis 
of polarization in the direction having nearly 45° with the optical axis of the 1st 
retardation plate 2, a 2nd retardation plate 6 which has negative optical activity 
with the direction nearly parallel with the optical axis of the 1 st retardation 
plate 2 as its optical axis and generates a phase difference of a nearly quarter 
wavelength, and a 2nd polarizer 7 which has the axis of polarization in the 
direction nearly orthogonal with the axis of polarization of the 1 st polarizer. 



LEGAL STATUS 

[Date of request for examination] . 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

, [Date of extinction of right] . , 



13.10.1992 
24.10.1995 




Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



2004/01/30 19:5.1 



(19)B*H«iftT UP) (12) ^ tfe £f ^ (A) (lD#i*djiB£M#^ 

#H¥5-113561 

(43)4i-BSB ¥f£5*p(1993)5j|7B 



(BDlntCL 5 




F I 




G0 2F 1/1335 


5 1 0 7724-2K 






G 0 2 B 5/30 


7724-2K 












*SElf#: W ;lf*Bott 2C± 10 3D 


(21)ttiffi## 


^^3-272852 . 


'(71)ttUBA 


000002303 










(22)fcB81B 


3 ^(1991)10^21 0 




»^gHS^@H2T@ 9 #13^- , 
















^]Kfl5»IBarPH ^^681-12 D 3 






(72)#PJ^ 


mm »- - 








*fc£J 1 S r&S^ft 1555- 1 3|W^ v 








-fV7.-^ 






(74)ft3SA 


Ktt seas* 


(54) :[»BJ^*W] 









(57) [9ft] («IEW) 

[ s w ] ^B^^r-^s^ccsieKie^j-r £ saigas; 

*#-f s«a-fe;i/ ( i o ) ffl{caiBa^i«a**H-i 
r*ft<p*=9^*W ! rs*¥iiB«*«£; sweats t 

* 1 / 4 jfcg<D{i*BM££ 1 "U 
a>«2i, Hi 'J £~ =r-: ^3>f©jKiiS(S4 5 

a©fta*tt"«-*iaiK:fiajfciii**T'5» 1 <s*i§ 1 

*3tWi + $ft©3t*ffi1t*WL. ' t4H! 1 / 4 




1 

ttrtaj&inz ^cd— *offlij«:iea $ *i. tuiattSi: Wrft 
(i/4) «g©ffiffii|*&us-tt4ari »*- j ?-i'y 

«4 5flt©ftflt*JfcT^KfiM£***?*».l <B*S 

B?IB^J|H2;U©ft!dj ©flJtclBgS n. UfESSi^Mf & 
ffiW-CMIB* 1 >a >S©*«lK*iL.T«&3: 

¥-tT^^(tO?:3fef* i -T Sia©ft^v£tt£W L . (212 ( 1 
/4 ).«ft©tt«tt*S£0;SHiSi&2 y^-^-^a > 
.Si.. ' . 

muwz y * - ir- ~> a >s<t 9 wi«cies 3 ti . Mia 
•r-s — a- ©ss i B«cMa:^^isi '&%w 1 1 **©#*' 

tut B**«fiiKSB* 3 tifc— ».0-**tt*^«(*©S 

«asg. . 
[00 0 1 ] 

[0 00 21 

[0 00 31 ite-te JMCtSe^Erttlll £ (, 7 t£#.JC 
— #©fB:^*sai/fc#t*v Wfe^-eie 

[00'04] iC^. »«{C^L-rgil:!&3fe©*B^tt 
iS^ B ©a®*?ttoc<fco-rSJ«Sti. SBf^ns^^^ 



!2) *JBiPF5 - 1 1 3 5 6 1 

2 

t^©SlE 3 A £ D £ «fc 5 & 4 . 

. [0005] tote®, mikfr+timmmwicmmm 
icmmutc^mmmm&mrr&mcDmm urn l < m 

[0 006]I3». Si:i2^M}S a %^Sg©7t^ffi 
P 3(CM>T„ A*HiJ©«*li 1 1 
{O^Ut. SSI 3, '^SJB14. S«15£Jl^-C*t 
nfc?KS-lr 1 2 ti. C ©v&H-teA 1 2 K 

10 '3PtftC36*i*lMt«l 6*SEifcS*l> ffi3-HIMPf#Sf 1 7*5 

■ lag's nr^s. 1 1 1 7«. svtcEssEg 
S tifcitSE y irtes^w 

[0 00 7 ] WL&kft* 1 8 ii, ^W^tCflSt-WS^n 

„ LC ^t?>. ccr. mmmn. itmmmn 0 

JftjXSn. -e©3fc$l&:frffl©fBffr* n „ c o . „ tt'ffiFWffl© 
• JS*f*n ♦«♦.»• i.9 < MRS*?!**: n.«.. 

[ o o o 8 ] % . mmm 1 4 »iE©:^r£i$£« 

[0009 ]. m 3 K^-r^^toL^r «. jsi'©Jis:£fa 
[ooio]i4», ^^^©^©jf^^^-r. 

30 as 1 3 . "l 5 sWjfcflJB 1 4 ■il'fcatJS 
U *©^ffliJ^*^ffl«S2 2 .26 <* h 

5C^-©^ffli](C{i*S2 1 . 2 7*5@gH;sn-C(,>S„ ?KS 

. ^EPftlL^C^^Kte^-C^^^- 1 8 ttttS 13,1 

5 «ctsasia:ccgH?ijsn. iE©^ffii4*^-r-s„ 

[0011] *^*B «S2 2 «. c*HS©3i£*S**tt«' 
Wly, -e©IS$n 1 , n 2, n 3«. n 1 > n 2 > n 

^*«S2 2©J?S73(fiJOC6agSti. ^&A-#%J!B»f 
40 *n 1 ^WT'Stt (yfi) . «#tc«T$n2?:'5 
. -Tin (xM) *i*^lWIS2 2 ©Mrt*|fijtCEKSh 

So 

[0012] ft©^^M^S2 6 «. «Tfflft«2 2 i 

[§Hi{Cn 1 > n 2 > n 3©®«T^J?:W-rS— #14^«i*-C 

[ 0 0 1 3 ] £ /e. *?1M2 2-Cl*0l!)f$n 1 
aWEJtStifcylWSrftK:. *T*BflWK2-6©2*a©JH 

50 ^j««S2 2T?2#acc^#nc)SflT^n 2*s|eg$4iS 



3 

#[6HCtt. 6 tBSA©IJffn 1 *s£ft 

[0 0 14] 3tffl«2 2/2 6^^bf r#x.4 
£> xtt^|aj©®jf^ttn 1 in y^F[6j<DIS 
mmitn 2in lt*0. ^*fi©3te3Sfctt««B*3 
H£&.S„. . zm#ffl©JIffi^«*/h©®lfr3gn 3 
36^f«1R2 2. 2 6^<*iL-Cft©^r§14 

[0015] Cfthft¥ffimM2 2. 2 6 (omiic&sz 

msz i . 2 7*j|ea3'*is.- cn6i^2 i > 2 10 

7 ©i@jte«i.P K P 2 «> x«i*j ffltc 4 5 fi©& 
[ 0 0 1 6 2- 2.26 B#f * b < » x$4;£ 

fsii yW/>\'<>wmitmft< l cmL. *n?ti x 1 /4 ) m ■ 

[ 0 0 17] y sTUiaSi ( 1 /4 ) iSSSiOffi* 
2. 2 :-B©«fc-5KiDrt-7^0JS*r^^h^S*sU/i:« 

; [0018] moit. tmn*m*?6&¥m®.m&v> 
tetDfmaFrr. m&m 1 4 A,-e«tg 13, 1545 

IBgan. MH-feJH 2£flt(i£U MitA-.i '2'©jMB 

[0019] *Hfc»{GM> ;i CB. S&R-fefc 1. 2 £{!#£§ 
2 1 ©RiltCiEgStlS y >a >«3 2«, lift 

»IhI (xfitfjft) IW*|sm-C«lJiSSti ; 

s. 

[0 02 0] ttc, ",«*-fe;H 2 £fiIBfci§2 .'7©ltt«:Sl 30 

'J$-f-i'3>i3 2, 3 6©»(D^EP(ii? 

[0 02 1 ] y ^-f->3>132, 364ff#t# 
*.££. ';S-f->a>fi3 2, 3 6BMiL-tt- 

f-^ai/fi3 2, 3 6&-eft^ft ( 1/4) ifcfi©{i 
tBM CJ^-f 1 — >a>) £^;LSJ?;*£T££. (i^ 
g|2 1 £.y *-:r--> a >&3 2 ©*S<&-£to-fcW:&i£14 40 
PHB*S*«fliL. 'J ^-x— >a>«3 6 i(|«2 

[0 022] 04 ©*§)£«:. ^Wtt3l6^*m*i£aSi-r 
Set?. ^©SJiS^a-fe^^ass-fbTSo tfUcStU 
H 5 ©«ffitt-»Att#*j**tt4*fl3 ». >r «wrc * s ©r . 

[002 3] 41IJft£:n> h 5* f#5 : l i^SiS 
CcRgo-C±xE©3-p©1fEE5rtb©T-S<t. 0 3©^tc 

tet^rmifftw^5 offi. a4©^{c*jt^-r«^j3 o 

@L 05©^fiSCC*$t,iT«^2 5g'i65. $/c. :£flt 50 



#BPP5 - 1 1 3 5 6 1 

4 . 

J^SieX^fc^*S3jft*B:H3©*B£. iftl. 5 
%. m4©*§£. $j2. 5%. H5©JS^. i&2. 5% 
£&£„ 

[0 024] -Tfeto^. H3tc^-T 1 fe©ft©5l£^Stt 
[0 025114; ^©^StcyiT^Stejte^tl 

^-bJU©Mfflij^ieg-r^i. mmm^mo 

[0 02 6] §3-05©MKfel,>t. £ki>M ■ 

3iL-^^©«s5©te-c*o; c©^. mmut 

[0 02 7] 

[^Hj^^L-.t^i-r'SPiH] ^©sjtstcina. . 

[0 02 8] ^^©BlflWU «AS^ISS©^^tt 

[0 029 ]'-#*w<t>ft©aw«, «ft*«£*fc#*» 

[0 030] 

[HWfc»**Sfc»©#S] *^©^iBlS?iM^ 

■T4E©**fStt&W.-r*«a-feJl'iv «A-feJKcBI» 
l/tHISh. mattft3S^*.3!etti't4ft©3K^fll 

leg $ n . sirt 28^ 4 w ^esf^ (D-^m *%mt?z> 

iE©^St4^^L. tiS (l/4) i^S©fi[+B^** 

D^tssi 'j ^-t 1 — > 3 >«i. hi y ^-t'-v 
lass i y ^-t 1 — > 3 >«©^<ttaS4 5tt©#S£ 

©«6*©ffjccE«*ti. safss^ t mmmn-cwmm 

1 y 3 >ffi©*tt(c*tor««W!tc^[Sj*- 
'jieijii-rsfio**}^**^. (i/4) ifcg© 

fi[tI^?r*D$-tf-5ll2 y ^-f-i/a^i, Butam 

2 y Z-'r-is 3 >«J: «3 ^fflijicieasn. l«i2S«4 

iMr feMrt-cifriB^ i «*a©«3feiii«taiaBir** 

l«iItcfl|?IM**WT-4»2fljte».itWi-4. 

[0 03 1 ] ^/c. ^BJcrjj^B^^^affl^litt^ 

■»■. ?g B ^*iRS-r ^> c £ ©t? ^ 6^ ra^BiS-r 
©»«4fficcfiitttt55riai*3Btt4r*A©**»*tt* 

icctea ? n?c— *t©-^tt^^^»©«-c . — # ttDB 



5 

[(3 03 2 ] ■ : . 

. mtm i s^ssc j; o . & i ©rt«jt«s:flHiSo ; ®r*j 

So 10 

[0 03 3 ] s/c, gn © y £--r--> 3 >«*£©:& 

^ffift^Wi-^W*4t?^L. Ig2©y £-7*— >s> 

[o o 3 4] cfiz<Dmiwm&iKi¥mm.&Bttftiix ■ 

jftUS c<ttcj:D> frffitcfiiioc i #t # 

s„ ... 

[003 5} 

mmw: m i-«c, *w©aa«wt££«ai3i*§Hf 

=SrjK-T. ?&fHr;H Ptt. — tt<DW&3\ 5©fOJfC*v 

{CfcliT, S H %^8ttSS3. 5 5CStJgB:«:|3?lJT 
[0 0 3 6] C©ttSKC*jl>T. ?RBUa4tt^R3.-5 . 

ICO] ---r fit >Jfi#*h. lt . TT&*>*>. ®.&m 

[0 03 7] fKS-fe-'l' 1 0 ©— »©{,IJ{t® iSH ( Z ) 

^W««8^i2g$n-CCv^ 0 c©#^ttR8©ft©. 30 

[0038] ^jhzju r o t%mmmms<D^mm-i y 

~>3>ffi2tt. ffirt©— ^ (x#^|6j) iCfte©*[S]J: 

wui^n. **-ra-#s©^M^i4^#-r 

ISJ— ©trrSj-C* £ x IA^]f(6]CCfte©^r6]J: «5 {SOJSUr^ n 

[0039] tt£t>%. >3>m2&xmyi . 

fate***** 4m©3fc£?S14*tt L/ . Vf-r-: fa 40 
•S, Jf*#W0HE 2. 6 © y $-^-^3 L/ 

»©BStee»i. 7#bbs*i-s. cft6<!>«3es 

1. 7©e*«|P l , P.2«, *tnetix"f**»4:^y* 

[0040 ] fi£3S©^J(Cj:4--*t©x>^n- 
3§© U ^-^-^3 >«#|3M5tt<?>.fc©*iB£efcS 

•a-/cfc©T*>s©{c*tL. 3f^jspii©y f-^-^s > 



#EJ¥ 5 - 1 1 3 5 6 1 

' . 6 

[0 04 1 3 y £-7 r -*>3>t£2. 6CDJ13W:. iff* 

o < « ( i /4 ) mmvmm ( y f-is 3 » £ 
SDSct^fcjitRsna. ( 1/4) <&m<vmm*£ 
csit. y -Tip^n 1 1 y £ -t^— > 3 >tS2 «;& 
SU4 W{S3l6»*flWE 0 . y ^-r-^3>.«6iy^r 

[ o 042] 02(3;, bi 1 (Dm^mmmmo^mi^mm 

« 1 ©fitftlAP 1 », xltoinfiJ £ ylfcfriaiCCStf 0 tT 4 5 
S©ft £ fc*. ■ x ffc&frfc ± ^ y *ta5rfiJ©«# 

[o 0 4 3 ] xw^-[&i©®«T^m^ y *--^-^3> 

'.#fe»U h>«©#§* (1/4) MS 

©fitBM^riDScfc^Kljl^-r-Si. 'J ^-^-i-aV, 
te^ii® 0fcf^©^4COC^-C«. xft^©{i^^*5 

y*i^©«fijaE»«:*tL-c ( 1 /4 ) ma&mti&i. 

[0 044)^6%. S2 (B) {C^-Tct^SC. xf* 

*ifii©«jiMs»* (1/4) igsiin^i. mytmmz 

[0 04 5] x#*|Sj©®^*sffit,^-^{C«. E2 
(B) COJa^iiBKxItoSl^OfiB^^tcWLfry'*!* 

l&J©«^^*5jitl S „ C ©ft:* . 02 (O fc^-TJ; 

oy%VX. @ 2 ( C) SffliUc-^-rJ: ^(CiBfrtTlyllK-rS. 
[0 04 6] C©J:o 0 , ttlf ft tms 0 ffi 

[0 04 7] /ci^.:i. iEO^-rStt*^-?. O-f 

-c^ssstiSo c©>j«y*-^*-m©iiWB (1/ 
[0 04 8] s/c. ©©^rfitt^w-r-s y #-7*— > 

a >«6 (i. 1 mjj^cMi^Ltcrioj j z-hjt * t> v u 
- f (PMMA) m-Vffil&ZtiZ. C©'Jd?— T-^3 
>tg6©^S4> (1/4) «Eft©tt*B***i;4«J:''>(C 
illRSn*. Ctie><DttW<DM1frm<Dftmz. 4 4 0 n 
m*>6 7 0 0 nm©"5JtafI^i:*sC»-C 5%J^T-C*5o 
[0049] :®«r*©»*CCi iJ^Off^*^ 
IITOflB, T<s in' ( 0 . 0 1 2 5 tc) ^"^c*d 
T<0. 2%<kife0. C©i«S8Si L-CSbflFfc 

[0 050] «-yS*«tc»o-C3WSW*Bi?BOAi3&i. 
*%HJ« C ft 6 fCftJI© 3 ft S & © Ttt & (,\ fcix; tf. 

,[0 05 1 ] 



(5) EfRJ¥-5 - 1 1 3 5 6 1 

7 ■ 8 

[HI] *ft«<t^W«CJ:**Ji«^KaE*w-r#EI» ^ [««©««]■ 

*».&H-cas. i. 7 «*s (u-r.«56») 

77f*4. 3.5 

*HSHt?*&. .8 ma^f- 

[04] f^©^ccj;«.iKftS5^©«(«*5«-»*iD 10 ^H-fe^ 



[01] ■ [0 2 1 




C7) 



tHf5r- 1 1 3 5 6 1 



CiittJB] ¥fi£4*Pl Oil 3B 
[^ffiIE2] 

imi&fmmm&'i -mm 

[liIE?f&] sen 
[ffilElW 

IMS ] . 9MBI* ! ' 

Ml Bf&fl-tZ Jl/©— #©flfJCtIBg3 ft. BUfBStS £ W & . 

a/A) i&g©{atB^-££ tstsf i 

* i a >s«fc 9*hhkcek3 ft. Miasffi 

i, 

B^*Si?ji>©ffi*©.ij{cffiS 5 ft. iuiBSIgi 
ffiF*3-Cai/IBm 1 >; S-^-i'a >ffi©^«iic*f b-cst^ 

^ffc^iaj^Bii -r ^©^i-stt^ o . ms. ( i 

/4 ) '«&©titflS!*£t;$#*jB2 'J j'-'f-'/a > 

striae 2 u f-f->3>«<t^ ttmtceis 3ft, B-ria 
{mm 2 ] mghtimrz c tor* &gm*ii;£ 

"C. -#«ffll*©— #ffl%3l»£*ajE©#^te*W 
U ffe^ttBulB— ^jSlCC^f ifSS©* 

[0 00 1 ] 

^aa^3&»a^t£gig{cig>i-r.&aigMB^ffl[«a» 

[0.0 0 2] • - ' - 

■[■€£*©««] bt., - 

a#ift]6ft-ct,>£„ fcix.il *ythaf^Mt 



[0 003] ffiS^;i/{cSffi^E|iJd3n^t,>*7t*aBK: 
fetvT», — ^©fi^^SjlOfc^tiJ j&SHz.ii'-cBJ 

«c«fcot:ffi»r3fts. 

[ooo4] t cz&; mmcitii'XmMteftcDWi'&te 

^©JSfsS^DScfc^CC^cS. , 
[0 005] COfcJft. ttifTO?ftI^g&itCl3&2ig 
tcBE^JLfcSiffie[^M^*^ilg©mifft < M. 

[0 00 6IH3B, giglB[SlM^ a B H^^g©^1i 
«©-Jg«*^. ■H3K*Jl>-C > -.AI*ll!©flW6»l J 
cc«m,vc. If 1.3, ttJM*!4. *« i b 
J&Sft/d&S-fe.H'l 2#gEg3ft. C©^4z;H 2IC- 
¥fTK**JMt«.l 6#ieg3ft. ttttm<83£81 7*s 
.:KB3hrt>i fc dftSl l £ l 7«. mxcBSsiBS 

[0 007] ?fc|&#-7-l 8«. fitt^fCiS^Jaffi^n 
n elc >n olc . ft^fitUPMS 1 6 

ffM3ft. ^©)tw^rfi]©s»T^ n„„, «ffii*3:£isj© 

■ JWf*n..i.„ <fc*)fc/J*3<*K3*iTl»S. n.„„- 

^ n o c o in o , o 

[0 008] ?tzt>t>. ® H ^B 1 45tiE©^SS?:W 

u 8 ■t*ft©*^isi4* cne»iE' 

rjRft^»^r©«»ft*«t*:-rs. 

[0 009504a. ^ffl«««©ffe©ff^^^-r 0 
i 3 . i s «s»iaji i 4 *^-c.«ja-fe ju%m m 

U. -?-©^ffliJiC7fe^ffi««2 2, 2 6^§eg3n. 3 6 
K*©WIUCffl*S2 1,27 *5|Bg3n-Cl^„ 
toHZB, 03fC7nL-Tc?S B ^-feJUijBI1i-e*D. 

*E^.l/&i,»tteB«c*»t-»r.iRA»^-i 8«a«i 3. 1 

'[ooio] ft&mmiRz 2 1*. ^tttt©*^**!** 

SL, ^OlSflnl, n2, n3B, nl>n2>n 
3.©K^WrS«, Sfc/hSOJIJff^n 3?rWrSIA*5 
*T*Mlfi-2 2 ©^3731*1 CCieg 3*a. Afe^feJBJf 
1 (yl6) . ^K^dttJBJfJpn 2-*» 

< xi4) *^^ffl««2- 2 ©®rt*r6i(cieg3 n 

[0011] f&©^^li«ffi2 6 B. *^ti«ffi2 2 i 
IsHiCC n 1 > n 2 > n 3 ©)fi*f S - N&Jlflrc 



(8) 



ftfflW- 5- 1 1 356 1 



«JiS$ti. «fc/h3ttiB*r*n 3 **?i#a9teWlMI 
'«2 6©JI3;mS|K:KMESfi4.. 

[0012] $/<:.' *^«K2 2T**©JB*r*n 1 
.jWIBBS tifc-y *W|SIK:; 2 6 © 2 #S©JS 

*T^n2"*Wr-5Wl^Fr6j*siBBSn-5..' L)t#-oT. 
^i«S2 2-C2#SK^t%IJ?$n 2#l2g$ft£ 
^[fijtctt. ^|f{8S2 6 T»***:©n9r*n 1 **i2B 

[0 0 1 3]3fc^ffl««2 2. 2 6^Mt#x.S 
4. x##!nl©/a!#T*fctn 1 i n 2-C&»J. yfim<DW 
Jrfttn 2 in 1 0 . ffirt TJlSjWft^tttf* fct«*S 

ft£&&. z-**ifij©)ii*f*t**/h©ja*f*n3 

[0 0 14] cn&#3*fi«tg2 2, 2.8-©*HWK:E3£ 
fl33fcg.2 1. 2 7*SiEg5nS„ cn6«*S2 1, 2 
7©ffi*lftP 1 . P 2 W. xtt*J<t!>'y'llilCC4 5 S©H 

[0015] &TffliflHK'2 2.26 L< ttxtt* 
fSJi y#*[Sj©ffl^^{cB8L« *ft*tt ( 1/4) & 

, [ 0 0 1 6]' y-7(B«i (1/4) $JM£&©tt* 
2 , 2 6 ©£ *> Ccffli*j*|ft©JBJf*©^/jN3MS!(E-Ute«- 

ttoDHmZyrcr. 1 4 £«A,-eS« 13, 15*5 

isgsn. ^-tz;n 2*ffii$,v. Sts-fejvi 2.©*mm 

4Cift^3fel§2 1, 2 7#BBHS*i-5j£W:. 0,4©*§£- 
[ 0 0 1 8 ] *«lfiKiC*j^r«. jKS-te.fc 1 2 £<B3£g§ 

2 i ©tffl^cidssns y *-V-^a>«3 2«. aft 

[0 01 9 ] itc. mOi-te^l 2 £(B:7£jg2 7©|fflCCE; 
HStiSV Z-?-: >a>fe3 6«. tt^SffirtTjft 

&*5. £ — t 1 -^ a I'M 3 2. 36 ©Hl*3©2cEDW:Sg 

[0 0 2 0] ';^f-i/3>t3 2, 3-6£#-t*-C£ 

©3t*f§tt*#r**^»**jart-4.:-*fc. y#- 

7 r —>a>K3 2. 3 6£^tl^<*l ( 1/4) ifcg©{£ 

K li^-f-^s^S 2©ffl*^*>#*ift6£f4 
■R##&*flt»jScU y 3 >S3 6 £ii5fc&2 

7 ©ffi^^fc-a-*52E^t* Rli«*Sit s . 

[0021] m4<ommt, zma&em&&&mt-r 



m 5 ©WiiSti— tttt3fc**rt4*ffl irsratesr ■* -s ©r . 

[0 02 2] a > h#5 : 1 itt^JS 

ki -or .±a$© 3 o©«MR*tj*if 4 i. 03 com mc 
is^rmmn'ams og, 4 ^rttsfa 3 o 

JK. H5©*fiSK::tol>Ttt*j2 5 Sift4. .*&.■ £*fl 

^©Hia A*t#K*f-r s oNtK^©J sasgtta 3 ©*§ 

*J1. 5%. g4©*§£\ **J2. 5%. 05©*§ . 

[0023] -rscfcti . si 3 cc^-r 1 #©«©#¥»(£ 

[00241 14, 035©J: Mt y — TfSzftJI £ 7&£*i 

9..- ' 

[0 025].Sfc, S3~05©1«^C*il,i-r. Mbm 
[0 0 2 6] • 

©*^ffl«^S«f#«c < *> -> fc, 

ioo27] mmommiz* m^mfmmoyc^m^ 

[0 02 8] *^©ffi©a^«. HiB«s$«&^as 
SiS*^^ ±3 -fi-S C <b©pJfiBttga:KtHiM^a^iS 
[0 0 2 9] 

[ana%»*T*teac>©^a). *«i?©aaiEBiffl«{ai 

ieg$n. MfES^£^f^fflF , g©-^?:^;flfc<frS 
JE©*^ffi14^#L,,. tats (1/4) ^S©{itBII*& 

DS-a-smi y a >®£. 01 y*--^-^ 

120 1 y ir-^-J^a >«©3t»iatat4 5JS©ftS?r 
©ffe73©ffl'i«:ieg$n. BulfiKKiTtT^Mrt-CHaiS^ 

1 y 7*-^ 3 >«©*#cc*t L-r a«W6*ifii* 

^ifc£^Sft©^?gtt*^fL.. (5(3! (-1/4)' iSS© 

{itB^** d 3 tt&Sfr 2 y 3 >tS£ . friE0 

2vf-f-> 3 >fij:i3 ^fflucciEH 3 *i . mimu t 

WTtmft-emtzm 1 iB*S©<@*W<!:ti{3fil^-r-2.^r 



(9) 



tftm^S- 1 1 3 5 6 1 



[0030] tit. ^mmcomFBm^mmmyt^mmm 

[0 0 3 1 ] 

■litem) mfoteffltofir*i%iiT.z>mi y^-f-va^' 

W 4 Ifl 2 y £ - ir — > a > i" » 2 ®t£ 

4o 

[0 0 3 2 ] miCOVZ-y'-zsa >1R&1E<D%: 

[ 0 0 3 31 cn^(DnifS?:3tfl®fgiftr 

musette* v. m$ft*±&&mtcm^z£&*cg 

4 e 

[0 0 3 4] * 

[ 0 a 3' 5 l^C COiKmCC^X. ffl!4«Ifi3 v 5 

[0 03 6 ] jgfi-teJl/ 1 0 CD^CDffliJ^H <h ^i[ ( Z ) 

[0 03 7 ] ffiAtzJb 1 a i36*liflHE^©^jCCtt V 
>®2 fcfc/ MrtO— ^fa) ( xtt^J) CCffeCD^cfc 

4. s/c, y^-T^-^a^ett, ±&<Dmb3jfa£ 

m— CD^[pjr * 4 x l*#fiJ(Cffi©*[nj <fc 0 {fit iJS#f * n 
4 0 M^li««2. 6 CDV ^f-^3 >^»it 



[0 03 9 ] t£*CDSffiOcia— *fcDx>^n-^7t: 
*/tfe<D"CA5(DCC*fL, *^Wcoy $-r-^a^ 

[00401 l J^-f-V 3 yS2 k 6 CD* 3 

■i/<» ii/A) m^c<omm (y^-ir— >3>y % 

£D4<£5CciItR3n4 0 (1/4) 

,[ 0 0 4 1 ] Bl 2 tt. 0 l^(D«A^^<Dlbf^£tt9i 

iSi tCcfcoTU ^r<B*tc|Qfts*is b ffl^t 
•si©ffl**iiP i «, xtt*rsj<h.y«i»raicc*tLtr4 5 

^^srit, 02 (A)'fc*rj:5(cigfirSL- : ' 

[0 0 4 2 ] x«|*|Sjtf>®jfgs*sWl»y £-7 r —>a> 
Mil, > # - f* - ^ 3>«<Z>JS 3 * (1/4)M 

fozmmo fcaowtcc o ^ r ; x tt:#f^<DiB3fcj£## 

ytt^(DiB«»^^Lt (1/4) ififi»ji*i4 : ,. 
[0 04 3] 112 (B) K^KTcfcMC, x$i 

(1/4) jgfi«*iii..<B*flc»t3: 
B*HMK:5Vr J:^» r HC* 4 RtiTfe t & * . • 
{ 0 :0-.4.4 J' x^OIJfWil^KK, .H2 

( b ) t »c x mjftcomytjmizn it y i ^ 

r^]<D{i^^51*l4o C<D/c#>, 0 2 (C) CCt^TcJ: 

12 (C) SWKc^t"<fc^^ffirt-*!sllte'r4. 
[0 045] "d'©<fc 9 ftflJSttC J:- tk fc<fc^tfjE<03fe^ 
StH^O--f-->3vi2^n a =1. 5 5 
5, n Q =1.5, (d) = 2. bum, JE<0^ 

att^t^M-fe^l OOAnd [ (ru, c - 
n OLC ) xffg] ^rl jum, ..fibjlS^jgtt^W^.&jfey 
iii9(DAn d^:-0. 8 urn, ^(D^yStt^WT 

4 V >-^a>fi6jrn-. . = 1 . 5, n 0 '= 1. 5 

5 5,.BW..(d) = 2 . 5 um^ .LfeB$, A U--> 

3 >CC cfcfetf jgfi: 0 v 5 5 m mCD^C^LTm g^^ 
^J5 Qg h^X ">"= 5 : 1 ) ^E< Loo, . 
ON^CDM M^^J 2 . 5%<hW<-T4C£an?£ 

[0 04 6] /ciill JEO^rStt^r WT ^ l J^-f 
-> 3 >f2(i/ — ^[SJCC jgffl u/c^y ^7 - — MR 
T^flES*iS 0 C<D^K V ^7-^- h'JR<Z)lRKW ( 1 / 

4 ) iKDfiffiMS 0 4 Jfc ^ .3 tlX ^ 4 . 

[0047] ©cD^rStt^wrs y ^-^-^ 



(10) 



WfflW- 5 - 1 1 3 5 6 1 



- b (PMMA) ^-CflD&iJtl-S,, C<D')$— ?-isa 
>«6©JP$& (1/4) $S©&tBM££D£J:5K: 
Stl-S. Ctlh © W4©J3#r*©#t& « . 4 4 0 n 
7 0 0 n m^U^mc^X 5%OT-C?>S, 
[0 04 8] /MfJT^^tWciO^CtfS^S 
j&^T©ffi« ; T<s in' ( 0 . 0 12 5r) T&to 
*j. T<0. 2%tte<0. CC)Wkm%m.t LTfMHt 

[0049] id±mmmK. : ^r,x^m^m.mLtc*K 

[0 05 0] 

[si] *mwMMmfc<k&mgkmmmfe*^rwm 
■■■wuna-r.*.*. 

[04] ^*©ST«KJ:^ffi^^g©^«:^-r*4 

. [05 ] ^©s^cc^^^^sgw^a^^-r^ 
[WE!-©5ftHJ] . 

i s ; 7 c;-t<i7ts)' 

2. 6 *^««« 

3, 5 

4 . 

8 mgkft* 



1 0 ^-feJU 
[*MffliE 3 ] ' 

[«iESt^«i«] mm 
imimmmm^] mi 

[an' 




